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BACKGROUND OF THE INVENTION 

The present Invention relates to an additive for mortars which provides a mortar having good water 
repeiiency, excellent adhesion to difficult substrates, e.g. water repeliant masonry blocks and bricks, and 
5 superior compressive strength. 

. It is known in the masonry field that various additives may be added to a mortar, at the time of addition 
of the mix water, in order to provide the mortar with certain required properties. Necessary properties for a 
mortar include water repeiiency after hardening, compressive strength, adhesion to the substrates to be 
joined, workability and board life. It is particularly desired in the art to provide a mortar which has a balance 
io of ail of the above properties, ft would also be advantageous if such a mortar could be provided by the 
addition of a single, low-cost additive when the mortar is mixed. 

Various additives have been used to improve the individual properties of mortars. For example, calcium 
stearate powders have been used to improve the water repeiiency of mortars. Also, certain latexes have 
been used to improve the adhesion of mortars to difficult to bond substrates such as water repeliant 
75 masonry blocks, which due to their hydrophobic nature do not readily absorb water or paste from the 
mortar, which reduces bond strength. Only a limited number of latexes are effective in improving the bond 
strength of mortars and these generally do not improve the bond strength of all mortars. These also tend to 
cause excessive air entrapment in the mortar composition which reduces bond strength. Furthermore, each 
of these individual additives only improves one property, if any, of the mortar, rather than providing an 
20 advantageous balance of properties, and both additives may be deleterious to certain properties of the 
mortar, e.g. compressive strength and/or flexural strength, workability, etc. 

Other additives have been used to improve the strength of mortars. The effect of these additives is 
unpredictable, i.e. a given additive may provide an improvement in strength with one type of mortar, but not 
with another type. Also, the compatibility of these additives with other additives such as the above- 
25 mentioned calcium stearate powders and latexes is unpredictable, and the net effect of the combined 
additives may vary substantially, depending upon the individual components chosen and proportions used. 

Thus, it has been difficult to insure that any chosen combination of commercially available additives will 
provide a mortar having ail the required properties described above. It has been desired to provide a single 
additive which when added to most available mortars would consistently produce mortar compositions 
30 having an excellent balance of properties. 

SUMMARY OF THE INVENTION 

The present invention relates to an additive for mortars which provides a mortar having good water 
35 repeiiency, excellent adhesion to difficult substrates, e.g. water repeliant masonry blocks and bricks, and 
superior compressive strength. More particularly, the present Invention relates to such an additive which 
comprises (a) a water repelling agent, (b) a synthetic latex, (c) an alkanolamine, and (d) a set retarding 
agent. 

In preferred embodiments of the invention, the water repelling agent is a stearate sait dispersion, most 
40 preferably a dispersion of calcium stearate, the synthetic latex is an acrylic latex, the alkanolamine is 
selected from the group consisting of triethanoiamine, triisopropanolamine, and mixtures thereof, and the 
set retarding agent may be selected from the group consisting of lignosulfonate salts, hydroxycarboxylic 
acids, polysaccharides, and mixtures thereof. 

In another preferred embodiment of the invention, the additive comprises from about 40 to 75, and 
45 more preferably from 50 to 70. weight percent of the water repelling agent, from about 5 to 35, and more 
preferably from 10 to 30, weight percent of the synthetic latex, from about 0.5 to 15, and more preferably 
from 1 to 10, weight percent of the aikanoiamine or mixture thereof, and from 5 to 25, and more preferably 
from 10 to 20, weight percent of the set retarding agent, solids on solids, based on the total weight of (a), 
(b), (c) and (d) solids. 

50 

DETAILED DESCRIPTION OF THE INVENTION 

The term mortar, as it is used herein, refers to any mixture comprising a hydraulic cement binder and 
sand. The cement binder may be, e.g., Portland cement or a pozzolanic cement. Such mortars are often 
55 mixed with hydrated lime prior to use. The cement may alternatively be interground, at a masonry cement 
manufacturing plant, with various other additives, e.g. workability agents and water retention agents, and/or 
finely ground materials, e.g. lime, granulated slag or fly ash. 

The additive composition of the present invention comprises a water repelling agent, a synthetic latex, 
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an alkanolamine, and a set retarding agent 

Water repelling agents which are suitable for use in the present invention include rosin acids, fatty acids 
and salts thereof, e.g. calcium, sodium, ammonium, butyl and other salts of stearate or oleate. Metal 
stearate salt dispersions are preferred, and calcium stearate is particularly preferred as the water repelling 

s agent. A preferred calcium stearate dispersion is commercially available from W.R. Grace & Co. -Conn, 
under the tradename DARAPEL®. 

The term "synthetic latex" as it is used herein, refers to aqueous suspensions of hydrocarbon polymers 
which are made by emulsion polymerisation techniques from styrene-butadiene copolymer, acrylate resins, 
polyvinyl acetate, and similar materials. Acrylic latexes are preferred for use in the present invention, i.e. 

io latexes made by emulsion homopolymerization or copoiymerisation of acrylic acid, methacrylic acid, esters 
of these acids, or acrylonitrile. Other comonomers which may be included in the emulsion polymerised 
polymer include vinyl acetate and styrene. A particularly preferred acrylic synthetic latex is commercially 
available from Union Carbide Corp. under the tradename UCAR® 413. 

Alkanolamines which are suitable for use in the additive include, mono-, di- and tri- alkanolamines and 

75 mixtures thereof. Particularly preferred alkanolamines are trialkanolamines, particularly triethanolamine and 
triisopropanolamine, and most preferably a blend of these two amines. It has been found by the inventor 
that the use of a blend of triethanolamine and triisopropanolamine provides an additive which consistently 
provides superior properties when used in different types of mortars. When this blend of amines is used, it 
is preferred to use a ratio of triethanolamine to triisopropanolamine of from 5:1 to 1:5, and most preferably 

20 about 2:1 to 1 :2. 

The term set retarding agents, as it is used herein, refers to those additives which are known to retard 
the setting of mortars and masonry cements. These include, but are by no means limited to, mono- and 
polysaccharides, lignosulfonate salts, and hydroxylated carboxylic acids. Lignosulfonate salts, polysac- 
charides, e.g. corn syrup, and mixtures thereof are particularly preferred. 

25 In a preferred embodiment of the invention, the additive may comprise from about 40 to 75, and more 
preferably from 50 to 70 weight percent of the water repelling agent, from about 5 to 35, and more 
preferably from 10 to 30 weight percent of the synthetic latex, from about 0.5 to 15, and more preferably 
from 1 to 1 0 weight percent of the alkanolamine or mixture thereof, and from 5 to 25, and more preferably 
from 10 to 20 weight percent of the set retarding agent, based on the total solids weight of these 

30 ingredients. 

The additive of the invention may be added to a mortar in any desired amount which provides a mortar 
composition having advantageous properties. However, it is generally preferred to use from about 0.1 to 2.0, 
and more preferably from 0.25 to 1.0 weight percent of the additive, (solids on solids) based on the weight 
of the hydraulic cement binder. The additive is generally provided in the form of an aqueous dispersion, 

35 with a solids content of about 15 to 65%, and preferably about 30 to 50%. The aqueous carrier is provided 
at least in part by the water contained by the latex and by any waterproofing agent dispersion which may 
be used, but it is typically necessary to add additional water to obtain the desired solids level. 

The additive of the invention may be manufactured using any conventional mixing method. It is 
generally preferred to mix all of the components of the additive at once until homogeneous, using relatively 

40 low shear. 

If desired, a mortar composition according to the invention may also be provided by adding the 
components of the additive of the invention to the mortar separately. This is generally not preferred, as it 
may result in a mortar composition would preferably comprise from 0.10 to 1.25, and preferably from 0.2 to 
1 .0 weight percent of the water repelling agent (solids on solids), from 0.05 to 0.35, and more preferably 
45 from 0.1 to 0.3 weight percent of the synthetic latex, from 0.005 to 0.20, and preferably from 0.005 to 0.10 
weight percent of the alkanolamine, and from 0.005 to 0.40, and more preferably from 0.10 to 0.30 weight 
percent of the set retarding agent, solids on solids, based on the weight of the hydraulic cement binder. 

EXAMPLE 2 Two additive compositions were prepared with formulations as shown in Table 1 below. 
so Composition 1 comprised a calcium stearate dispersion (commercially available from W.R. Grace & Co.- 
Conn. under the tradename DARAPEL®), and an acrylic latex (commercially available from Union Carbide 
Corp. under the tradename UCAR®413), and was intended to represent an optimized composition accord- 
ing to the prior art. Composition 2 was a composition according to one embodiment of the invention. 

55 
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TABLE 1 



10 



15 



Component: 

Calcium Stearate 

dispersion 
Acrylic latex 
TIPA 
TEA 

Daratard®17 Retarder 



Parts bv Weight; 
Composition I Composition a 
58.4 58,4 



18.9 



18.9 
3.04 
3.04 

16.7 



20 



25 



30 



35 



40 



45 



These two compositions were added to three different mortars containing different cement binders 
(Type S Portland cement/lime mortar, Type S masonry cement and Type N masonry cement) at addition 
levels of 16 oz and 20 oz, based on 100 lbs. cement, respectively. Each group of mortar samples 
containing the additives was then tested against a blank sample of the same mortar for entrained air 
content, Compressive strength (ASTM C 270-89, determined using 3"x6 n cylinders), and prism flexural 
bond strength (ASTM C 1072-86. determined using concrete bricks, which is a measure of adhesion to 
masonry bricks/blocks). The results are as shown in Tables 2-4. 

The results shown in the Tables indicate that the composition of the invention provides a consistently 
better balance of 3 day and 28 day compressive strength and bond strength, as compared to the blank and 
the additive of the prior art. 

EXAMPLE 2 



Using three different mortars (Type S Masonry Cement Mortar, and two batches of Type S Portland 
Cement/Lime Mortar, one (#1) containing a Type l/ll Portland Cement, and the other (#2) containing a 
different Type I/il Portland Cement as the Portland Cement component), were prepared samples containing 
four additives, as shown in the left columns of Tables 5-7. Sample 1, the blank, contained no additives, 
sample 2 contained only a set retarding agent (DARATARD® 1 7 set retarding agent), sample 3 contained 
only a 1:1 blend of TIPA and TEA, sample 4 contained an additive according to the invention, and sample 5 
contained the additive of the prior art (calcium stearate dispersion and latex). 

These mortar samples were tested for entrained air content, compressive strength, and prism flexural 
bond strength. The results of this testing are shown in Tables 5-7. 

The data of Tables 5-7 demonstrates that while each of the components of the invention improves some 
of the properties of one or more of the mortars, the improvement varies unpredictably between different 
mortar compositions. The additive of the invention, however, provides a consistently superior balance of 
properties, regardless of the mortar composition used. 

The foregoing description and examples are intended to be illustrative in nature. Other variations and 
modifications could be practiced by one skilled in the art without departing from the spirit and scope of the 
invention. 



50 



55 



4 



EP 0 461 738 A1 



o 



w 



s: 

D 
C 



CO 

no 
c 
o 

CQ 



to 



co 



CO 

vo 



CD 
O 
CN 



CO 
00 



75 



20 



Q 



<o 

K 

0) 



25 



CM 

w 

CQ 

SS 



30 



35 



Q 

< 

H 
OS 

2 

CO 

w 



o 
c 

03 
Ui 

4J 

CO 

> 

•iH 

W 

w 

03 
u 
a 

E 
O 

u 



CO 

-a 



CM| 



o ^ in o 

r-i CO CO CO 

cm co o co 

CM CM CO CM 



CO 



in r-i co 

VO CO CM 



CO| <-l iH 



40 



u 

•r-t 

< 

T3 
03 



CO 
1*1 

c 
w 



3 



in co co vo 

rH iH i—* tH 



45 



50 



03 
O 

£ 
ra 
CO 



C 



I (M CO 



55 



5 



BNSOOCID: <EP_CM81738A1 I > 



EP 0 461 738 A1 



to 



70 



O 

c 

0) 
H 
JJ 
CO 

•a 
c 
o 

03 



<0 



col 



m co vo co 

C\ W H 
r-4 iH iH <S 



75 



CO 

w 
M 



20 



ss 
i 



•H 

CO 



25 



CO 



30 



8 

8 



CO 
W 



35 



D 
C 

a; 



03 

> 

CO 

w 



o 
u 



re 

■a c* 
co in 



^* Q\ 0\ 

if) O 

CO rH VO 

co co co 



co 

•a 

CO 



CM 
CO 



r-t r-i 

in ^ a% 

r*» © 

H H CN) 



40 



45 



03 



(0 

u 
jj 
c 
w 



in o co 
• • « 
m vo co 



50 



0) 
rH 
Q 
E 
« 



c 

CO 



rH CM CO 



55 



6 



EP 0 461 738 A1 



O 



70 



D 
C 
0) 



*0 



CO 
CO 



at 



CO 



75 



(0 
i-l 
3 
K 
0) 

i-C 

fa 



20 



25 



m 



30 



x: 

O 

c • 

0? 
H 
4J 
CO 

0) 

> 

•H 

era 
n 
0) 
u 

D 
E 
o 



>) 

CO 



in N ^ 
VO 00 cs 
as cn i-i 



CO 
CO 



ro 



h h eo 
m co r» 
in in 



o 

GO 



35 



*H 



40 



0) 
G 

(0 



a 



o o o o 

o\ GO 0"t CO 



45 



50 



0) 
Q 

e. 

(0 



c 

CO 



55 



7 



EP 0 461 738 A1 



TO 



U 

a 

M 

© 



GO 

co m 



T3 © 
in 



© 
a* 



m 



tn 



© 



U4 
O 



O 



tn 
© 



s 



15 



20 



25 



30 



35 



40 



O 



•J 
V 



< 
■J 



2 

fa] 



© 



3 

co m 



T3 



03 
> 

e 
fa 



vo 


as 




vo 


N 




o 






O 




vo 




in 




CM 


cm 


en 


CM 





ON 
CO 



o 

ON 



OS 
CO 



co 



u 
© 



© 

05 



0 



(0 c 

^ > 

03 

< o 



(9 (9 



© JS- 

o« u 

ca to 

•rt © 

© (St 

4J © 

u O 

« 

© *a 

w x> c 

*o u o 

•<-« 

.-4 6 * 

O 3 CM 
U «H 

o © 
c «-» 

o <o o* 

O £ 

■O © CQ 



E 

O © 

to 10 

y u 

M © 

© XI 

X> CQ 
ffl 



o o 

O ai 

<o c 

© M © 

M O O* 

a © 

«0 M 

* c 

.CM-* 

O © "O 

ffl M U 

© *rt (9 

W X> 

a# © 

<m e * 

o o 

o « © 



45 



50 



55 



8 



EP 0 461 738 A1 



o 



© 



10 



o 
c 



c 
o 

03 



CM 
CM 



CM 



N 

o 



a 



75 



50 



fc 
c 

3 



30 



a: 

s 

o 



u 

a 
z 

3 
£ 

to 

w 

Cm 



35 



40 



9 
M 



O 



0) 

w 

> 



Q 

e 
o 
u 



C 
(0 

e 
W 



> 
0) 

•J 
c 

0 



•a 

do 

CM 



u 

N 
N 
O 



45 



3 



Of 
> 



•a 



c 

re 



oo 



cm 
© 



0) 



m 


©> 






m 


i-H 


vo 


CM 


r- 


m 


. o 


vo 




cm 




CM 



o 

00 



o 

CM 



c 
o 

© C 
> © 
> 

«© 

«< O 



o 

s 

<9 



© 

JC 









o 




in 










o 






o 












8 


W 
















•§ 


«o 










e 








(0 


C9 








B 










O 




















(0 


H 


















a> 


JS 


CM 






a 


o 


© 






00 








































© 


CM 








XI 


O 








CO 










U 


o 








a 










© 








(A 




■§ 


in 




•a 


(a 


a 












en 






§ 








O 




CM 






to 












o 


© 






c 


#-« 








o 


(Q 










U 


£ 






n 




ro 








© 


to 






*H 










i— • 


XI 








o 




0 


CM 




CO 


vu 










O 


X» 


\ 








C 






o 


N 


© 






10 


O 








<0 










A 


CM 












6* 










c 








w 


1-1 


o 


0 


o 


0) 


*a 




J-> 


<a 


01 


u 


(0 


(0 






m 


u 


(-1 




W 


X> 




IQ 




CU 


© 


M 


© 


CM 


e 


u 


a» 




O 


o 




±> 


tn 




CJ 


xi 


to 




o 


« 


© 


i-3 




« 


« 


01 



50 



55 



9 



EP 0 461 738 A1 



1 



xj >j 

o 



70 



GC 
X* CN 
CO 

e 
o 

03 



OA 



CO 

in 

iH 



/5 



20 



25 



ta 

CD 



051 

o 

ft 

z 



D5 

o 

to 



to 

CO 



30 



0) 



s 5 



35 



40 



45 



> 

c 
o 



XI 

u o 
o 



M 

c 

ta 



eo 
CM 



in 
© 

CM 



CO 
•0" 



u 

0) 
*3 



0$ 



« 

o 



2 



o 















•«-t 












en 












o 


























>\ 










xj 








CM 






■o 


cn 






c 






CM 


vo 


CO 


07 


eo 


in 




O 


o 


Wl 




CM 


CM 






X) 












W 
























> 
























cc 












ta 












OJ 












u 


> 










a 




r> 


m 


•H 




e 


•a 


o 


o 


eg 




o 




10 




VO 


in 


u 




•H 


fH 


CM 


cm 



< 



CM 

cn 



in 



eo 

CM 



VD 

VD 



CO 


m 


CM 


m 


m 












in 


CO 


en 


CM 


cn 


•H 


<H 


rH 


r-l 





o 



in 



E 

CO 
CA 



H 

a> 

CO 



x> 



CM 
rH 



3 
fH 

l> Q> 

rH XI 

« tO 

U »i 

V, CO 

M 0) 

(B XI 

XI to 
to 

J 





N 






O 














•a 




S3 


c 




to 


ta 




c 






o 






«H 


fH 




w 


H 




M 






a) 


x: 




cu 


o 




u 


to 






a> 




13 










(U 


CM 






o 




to 






u 


o 




CD 






<U 




CO 


X) 


c 


'O 


CO 


to 


•h 






r— { 


£ 




o 


a 


CM 




•H 






(J 


<D 


c 


i-H 


rH 


o 


m 


fit 




O 


£ 


W 




to 


•a 


© 


CO 








rH 


x> 


<u 


o 




o 


CO 








o 


x> 


no 




c 


a> 


N 


a> 


« 


O 


o> 


CO 




to 




CM 






rH 


o» 






c 




01 


•H 


U 


0) 


*o 


to 


to 


M 


cu 


•H 


CO 






X* 


o*> 




a> 


CM 


£ 


M 


o 


O 






a 


X» 


© 


« 




« 


« 


w 



50 



55 Claims 



1. An additive for masonry cement compositions comprising: 
a) a water repelling agent; 
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b) a synthetic latex; 

c) an alkanolamine; and 

d) a set retarding agent 

s 2. The additive of claim 1 wherein the water repeiling agent is a fatty acid or salt thereof. 

3. The additive of claim 1 wherein the water repeliing agent is a stearate salt dispersion. 

4. The additive of claim 1 wherein the alkanolamine is selected from the group consisting of mono-, di- 
70 and tri- alkanolamines and mixtures thereof. 

5. The additive of claim 1 wherein the synthetic latex is an acrylic latex. 

6. The additive of claim 1 wherein the set retarding agent is selected from the group consisting of: 
75 iignosulfonate salts, polysaccharides, hydroxy carboxylic acids, and mixtures thereof. 

7. The additive of claim 6 wherein the set retarding agent is a mixture of calcium Iignosulfonate and corn 
syrup. 

20 8. Additive according to any of claims 1 to 7 comprising from 40 to 75 and preferably 50 to 70 weight 
percent of the water repelling agent, from 5 to 35 and preferably 10 to 30 weight percent of the 
synthetic latex, from 0.5 to 15 and preferably 1 to 10 percent of the alkanolamine. and from 5 to 25 and 
preferably 10 to 20 weight percent of the set retarding agent based on the total weight of the 
composition. 

25 

9. The additive of claim 4 wherein the alkanolamine is a selected from the group consisting of 
triethanolamine, triisopropanolamine and mixtures thereof. 

10. The additive of claim 4 wherein the alkanolamine is a mixture of triethanolamine and 
30 triisopropanolamine and wherein the weight ratio of triisopropanolamine to triethanolamine is from 5:1 to 

1 :5. 

11. A hydraulic cement composition comprising an additive according to any of claims 1 to 10 and a 
hydraulic cement binder. 

35 

12. The hydraulic cement composition of claim 1 1 wherein the hydraulic cement binder comprises Portland 
cement 

13. The hydraulic cement composition of claim 11 or 12 comprising from 0.10 to 1.25 and preferably 0.20 
40 to 1 .0 weight percent of the water repelling agent, from 0.05 to 0.35 and preferably 0.1 to 0.3 weight 

percent of the synthetic latex, from 0.005 to 0.20 and preferably 0.005 to 0.10 percent of the 
alkanolamine, and from 0.005 to 0.40 and preferably 0.10 to 0.30 weight percent of the set retarding 
agent based on the total weight of the hydraulic cement binder. 

45 14. The hydraulic cement composition of any of claims 11 to 13 wherein the water repelling agent is a 
calcium stearate dispersion. 
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